Species variations amongst lysosomal cysteine proteinases.
Cathepsin B was purified from rabbit, human, ox and sheep liver. SDS-polyacrylamide gel electrophoresis after reaction of the purified cathepsin B samples with the active site directed inhibitor, L-3-carboxy-trans-2,3-epoxypropionyl-leucylamido- ([3H]acetamido)-butane ([3H]Ac-Ep-459), showed that the enzyme exists as either a two-chain form (approx. Mr 25,000 and 4,000), a single-chain form (approx. Mr 30,000) or both. The active site was found in the light chain of the two-chain forms. The two-chain and single-chain forms of ox cathepsin B were separated by ion exchange chromatography and shown to have similar catalytic activities against the substrates Z-Phe-Arg-4-methyl-7-coumarylamide (Z-Phe-Arg-NHMec) and Z-Arg-Arg-NHMec and rates of inhibition by L-3-carboxy-trans-2,3-epoxypropionyl-leucylamido-(4- guanidino)butane (E-64). Cathepsin L was purified from the same four species, and compared with the enzyme from rat liver. SDS-polyacrylamide gel electrophoresis after reaction of the purified cathepsin L preparations with the active site directed inhibitor, [3H]Ac-Ep-459, showed that cathepsin L from each species consists of two chains; a light chain of approx. Mr 5,000 and a heavy chain of approx. Mr 25,000, which contained the active site cysteine. All species variants of cathepsin L were recognized by the antibody to the human enzyme. With Z-Phe-Arg-NHMec as substrate, kinetic constants were found to be similar for all five species (Km 1-4 microM and and kcat 10-30 s-1).(ABSTRACT TRUNCATED AT 250 WORDS)